Abstract With motivation from Hüsler (Extremes 7:179-190, 2004) and Piterbarg (Extremes 7:161-177, 2004) in this paper we derive the joint limiting distribution of standardised maximum of a continuous, stationary Gaussian process and the standardised maximum of this process sampled at discrete time points. We prove that these two random sequences are asymptotically complete dependent if the grid of the discrete time points is sufficiently dense, and asymptotically independent if the grid is sufficiently sparse. We show that our results are relevant for computational problems related to discrete time approximation of the continuous time maximum.
Introduction and Main Result
Let {X t , t ≥ 0} be a standard (zero-mean, unit-variance) stationary Gaussian process (GP) with correlation function r(t) and continuous sample paths. In this paper we assume that for some α ∈ (0, 2] and C > 0
If further the Berman condition
holds, then Pickands theorem (see Pickands 1969 and Piterbarg 1972 for a rigorous proof of Pickands theorem) establishes the key limit result for the continuous time
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